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In the Specification: 

Please insert after the last page of the specification, before the claims, pages 
1639-1652 of The Journal of Experimental Medicine, 1991, Volume 174 as an 
Appendix of the application. A copy of pages 1639-1652 of The Journal of 
Experimental Medicine, 1991, Volume 174 is attached hereto as Appendix B. 

Please replace the paragraph at page 2, beginning at line 20 with: 
The invention also embodies a humanized immunoglobulin having a binding 
specificity for B7-2 comprising a heavy chain and/or a light chain. The light chain 
comprises a CDR (e.g., CDR1, CDR2 and CDR3) derived from an antibody of 
nonhuman origin which binds B7-2 and a FR derived from a light chain of human origin 
(e.g., H2F antibody). The heavy chain comprises a CDR (e.g.,CDRl , CDR2 and 
CDR3) derived from an antibody of nonhuman origin which binds B7-2 and a FR 
region derived from a heavy chain of human origin (e.g., the human III2R antibody). 
The immunoglobulin can further comprise CDR1, CDR2 and CDR3 for the light or 
heavy chain having the amino acid sequence set forth herein or an amino acid 

Please replace the paragraph at page 3, beginning at line 18 with: 

Another embodiment of the invention is a humanized immunoglobulin 
heavy chain that is specific for B7-2 and comprises CDR1, CDR2 and/or CDR3 of the 
heavy chain of the 3D1 antibody, and a human heavy chain FR (e.g., III2R antibody). 
The invention pertains to a humanized immunoglobulin heavy chain that comprises a 
variable region shown in Figure 2A ( SEQ ID NO: 6). The invention also pertains to an 
isolated nucleic acid sequence that encodes a humanized variable heavy chain specific for 
B7-2 that comprises a nucleic acid, such as the sequence shown in Figure 2A (SEQ ID 
NO: 5), a nucleic acid that encodes the amino acid sequence shown in Figure 2 A (SEQ 
ID NO: 6), a nucleic acid which hybridizes thereto under stringent hybridization 
conditions, and a nucleic acid which is the complement thereof. 

Please replace the paragraph at page 36, beginning at line 4 with: 
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To retain the binding affinity of the mouse antibody in the humanized antibody, 
the general procedures of Queen et al. were followed (Queen et al. Proc. Natl. Acad. Sci. 
USA 86: 10029 (1989), U.S. Patent Nos. 5,585,089 and 5,693,762, the teachings of which 
are incorporated herein in their entirety). The choice of framework residues can be 
critical in retaining high binding affinity. In principle, a framework sequence from any 
human antibody can serve as the template for CDR grafting; however, it has been 
demonstrated that straight CDR replacement into such a framework can lead to 
significant loss of binding affinity to the antigen (Tempest et al., Biotechnology 9: 266 
(1992); Shalaby et al.,J. Exp. Med. 7 7; 217 (1992)). The more homologous a human 
antibody is to the original murine antibody, the less likely the human framework will 
introduce distortions into the mouse CDRs that could reduce affinity. Based on a 
sequence homology, III2R was selected to provide the framework for the humanized 3D1 
heavy chain and H2F for the humanized 3D1 light chain variable region. Manheimer- 
Lory, A. et al.,J. Exp. Med. 1 74(6): 1639-52 (1991). Other highly homologous human 
antibody chains would also be suitable to provide the humanized antibody framework, 
especially kappa light chains from human subgroup 4 and heavy chains from human 
subgroup 1 as defined by Kabat. 

Please replace the paragraph at page 36, beginning at line 21 (and continuing to 
line 3 of page 37) with: 

Normally the heavy chain and light chain from the same human antibody are 
chosen to provide the framework sequences, so as to reduce the possibility of 
incompatibility in the assembling of the two chains. The III2R antibody shows a high 
homology to the 3D1 heavy and light chains and thus, was chosen to provide the 
framework for the initial humanized antibody model. The 3D1 light chain variable 
region, however, shows a significantly higher homology to the H2F framework 
compared to any others, including III2R. Therefore, H2F was chosen instead to provide 
the framework for the humanized 3D1 light chain variable region, while III2R was 
selected to provide the framework for the heavy chain variable region. 
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Please replace the paragraph at page 37, beginning at line 4 with: 

The computer programs ABMOD and ENCODE (Levitt el al, J. Moi Biol 168: 
595 (1983)) were used to construct a molecular model of the 3D1 variable domain, which 
was used to locate the amino acids in the 3D 1 framework that are close enough to the 
CDRs to potentially interact with them. To design the humanized 3D1 heavy and light 
chain variable regions, the CDRs from the mouse 3D1 heavy chain were grafted into the 
framework regions of the human III2R heavy chain and the CDRs from the mouse 3D1 
light chain grafted into the framework regions of the human H2F light chain. At 
framework positions where the computer model suggested significant contact with the 
CDRs, the amino acids from the mouse antibody were substituted for the original human 
framework amino acids. For humanized 3D1, this was done at residues 27, 30, 48, 67, 
68, 70 and 72 of the heavy chain and at residue 22 of the light chain. Furthermore, 
framework residues that occurred only rarely at their positions in the database of human 
antibodies were replaced by a human consensus amino acid at those positions. For 
humanized 3D1 this was done at residue 1 13 of the heavy chain and at residue 3 of the 
light chain. 

Please replace the paragraph at page 39, beginning at line 12 with: 
Likew ise, many of the framework residues not in contact with the CDRs in the 
humanized 3D1 heavy and light chains can accommodate substitutions of amino acids 
from the corresponding positions of III2R and H2F frameworks, from other human 
antibodies, from the mouse 3D1 antibody, or from other mouse antibodies, without 
significant loss of the affinity or non-immunogenicity of the humanized antibody. 
Table 2 lists a number of additional positions in the framework where alternative amino 
acids may be suitable. 



